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AT SGS6, 125, bifon. (sost works e continuation of St rebot yo rediet shin 
3 references of which 1 is Soviet and 2 Germen. 


Vereshchinskiy, I.V., Karpushkip, L.T. Effect of ¥ -Radiation on the 
Synthesis of Indophenol 
The synthesis of 4ndophenol from an irradiated mixture of 
a-naphthol and n-phenylene diamine was studied. The radiochemical 
yield of indophenol is 4.7 molecules per 100 ev, and the yield of 
the leuco form from the dye solution in vacuum is 7~ 1,8 molecules 
per 100 ev. It was show that the formation of the dye is a two-stage 
process. The first stage is the formation of the leuco form. It does 
not require the presence of molecular oxygen. The second stage is the 
conversion of the leuco form into the dye, This stage occurs only in 
the presence of molecular oxygen. Irradiation considerably accelerates 
the conversion of the leuco form. There are 9 figures and 12 references 
of which 4 are Soviet, 6 German, 1 English, snd 1 French. 


PART 4, EFFECT OF RADIATION ON POLYMERS 


‘Slovokhotova, NeA.. Infrared Spectroscopic Study of Chemical Changes Occurring 
in Polytetrafluoroethylene (Teflon) Due to Innizing Radiation 295 
fhe infrared spectra of teflon indicated that the conjugate 
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AUTHORS: Slovokhotova, Ne Ass Koritskiy, A. T., Buben, "N, Ya. 


\ 
TITLE: Double Bonds in Polyethylene Irradiated by Fast slectrons 1 


PERIODICAL: ert Akademii nauk SSSR, 1959, Vol 123, Nr 6, pp 1347-1343 
USSR 


ABSTRACT: Polyethylene was irradiated in liquid nitrogen with 23-300 Mrad 
and the infrared spectrum was recorded at various temperatures 
(Fig 1). Immediately after irradiation, an absorption band at 


966 cm”! may be observed, which confirms that the double bonds x 
of the transvinylene type are formed at the inntant of irradia- 
tion by stripping off H-atoms in two adjoint methylene groups. 

The intensity of the band 909 cem7) corresponding to the intensi-~ 
ty of the vinyl group depends ina high degree on temperature 

and on the intensity of irradiation. This is explained by 

reaction of the vinyl group with free radicals {formed by ir- 
radiation. Irradiation at temperatures below -100 with 


206 Mrad causes the bands 985 om” and 944 cat to occur in the 
spectrum (Fig 2). The band 944 cm’ vanishes again with a ten- 
perature rise and is probably caused by short-lived radicals.) 
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in Polyethylene Irradiated by Fast Electrons 


The 985 cm”' band io believed to be caused by conjugate 

double bonds. The authors thank Academician Y. A. Kargin for. 
his valuable advice. There are 2 figures and 4 reterances, Lt 
2 of which are Soviet. 


Fiziko-khimicheakiy institut im. L. Ya. Karpova 


titute imeni L. Ya. Karpov). 


Institut khimicheskoy fiziki Akademii nauk SSSR 


(Institute of Chemical Physica of the Academy of Sciences “ 
USSR) we 


July 13, 1959 
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5 (4), 24 (7) 


AUTHOR: Slovokhotova, Ne Ae g0v/20-127-4-29/60 


—_ 


TITLE: Influence of Ionizing Radiations on the Structure of Poly- 
anides 


PERIODICAL: Doklady Akademii nauk SSSR, 1959; Vol 427, Nr 4, pp 831 ~ 83é. 
(USSR) 


ABSTRACT: The effect of ionizing radiations on the structure of poly- 
amides was investigated by infrared spectroscopy in the pres- 
ent paper. Caprone~ and copolymeric caprone~nylon films (the 

latter two components at a ratio of 1:1) were irradiated by 


accelerated (200 kv) electrons and by c0°°. 7-radiation. The 
experimental methods are described in the paper (Ref 1). From 
a comparison of the infrared spectra of the {rradiated and not 
irradiated amides, it could be ascertained: (1) The irradiation 
effects a variation in the number of methylene groups in the 
methylene chain of polyamides (the band of deformation vibra-~ 
tions of the CH,-group becomes weaker, the intensity maximum 


of these vibrations is shifted toward a range of longer waves). 
(2) The intermolecular hydrogen bridges are broken (the bands 
corresponding to the valence vibrations of the NH-bond with 
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enclosed intermolecular hydrogen bond become weaker). (3) Be- 
sides, the destruction of the intermolecular hydrogen bond, 
{ntramolecular hydrogen bonds are formed during irradiation. 
From the stretched p-form of the polyamides, & spiral a-form 
originates (maximum shift toward the range of yalence vibra- 


tions of the carbonyl group from 1638 om” (this band corre= 


sponds to the B-form) to 1650 em”! (a~form). (4) In the irra- 
diation (as well as in melting) the polyamides pass over into 
the amorphous phase f the spectra of irradiated 
and melted polyamides). piral polyamides are 
formed from the stretc ds to a ring formation 
and to an inner connection i lar hydrogen bonds. 
The figures show the ind variations mentioned. 
The detected conversion of the B-form 0. the polyamides into 
the a-form by irradiation is, perhaps, one of the causes of 
the destruction of normal living conditions of the organism. 
Finally, the author thanks Academician V. A. Kargin for the 
discussion of the results obtained and for valuable advice. 
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There are 3 figures and 13 references, 6 of which are Soviet. 
ASSOCIATION: Nauchno issledovatel'skiy fiziko~khimicheskiy institut im, 
L. Ya. Karpova (Scientific Physico-chemical Research Inatitute 
imeni L. Ya. Karpov) 
PRESENTED: April 8, 1959, by V. A. Kargin, Academician 


SUBMITTED; April 8, 1959 
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AUTHORS ; Novikov, Ae Sey Karpov, Ve Le» Galil-Ogl ’ Fe Acs 
Slovokhotova ~» Dyumayeva, T. N. 
/ 


TITLE: Investigation of the Effect of Ionizing Radiations Upon the 
Chemical Structure of Rubber-like Fluorine Copolymers 


PERIODICAL: Vy sokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 4; 
pp. 485-491 


TEXT: The authors proceed from published data (Refs. 1-5), according to 
which, unlike what is the case with polytetrafluoroethylene and 4 
polytrifluorochloroethylene, in the case of rubber-like copolymers, not 
destruction but structure/formation is caused by ionizing radiation X 
(radiation vulcanization)? ge authors therefore investigated this 

process on CK® -32 (SKF-32)¥fluorine polymers. AS a radiation source, 

a Co60 apparatus with an activity of 1,400 and 21,000 gram-equivalent of 
radium was used. The intensity of irradiation was 0.54°106 r/h; the 

total dose was 3 - 60-109 r. The copolymer films were irradiated in air 
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84,502 
Investigation of the Effect of Ionizing $/190/60/202/004/002/020 
Radiations Upon the Chemif@al Structure of B004/B056 
Rubber-like Fluorine Copolymers 


or vacuum (1074 torr). The chemical changes occurring as a result of 
irradiation were examined by infrared spectroscopy. By means of an 
WKC-14 freee 34) spectrometer, the spectra in the range from 500 to 

1450 cm-' were taken on 4p thick films, and within the range from x 
1450 - 3500 cm! on 140 - 150y thick films. Pig. 1 shows the infrared 
spectrum of the initial copolymer, which is interpreted by the authors. 
Irradiation in air leads to considerable changes (Figs. 2,3). The 
intensity of the absorption bands of oxygen-containing groups and of the 
-CF=CF, group increases considerably, while the intensity of the C-H, 
C-F, C-Cl bond stretching vibrations decreases. Herefrom it is concluded 
that gaseous compounds containing H, F, or Cl are liberated. Fluorine 
copolymer irradiated in vacuum shows a different spectrum (Pig. 4). At 
small doses (10.108 - 20-106 r), the absorption bands 1640 cm-1 
(-CH=CF-); 1740 cm-1*(-CHaCFo or R-CF=CF-R); and 1840 cm-! occur. The 
latter band is interpreted by the authors as belonging to the group 
-CF=CFp. At higher doses, instead of the 1740 and 1840 cm-! bands, a 
broad band with a maximum at 1800 cm~! occurs. This is explained by the 
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Rubber-like Fluorine Copolymers 


formation of cross links at the expense of the double bonds. The 

considerably decreasing solubility with increasing radiation dose 

(Fig. 5) confirms this assumption. An increased content of vinylidene- 
fluoride promotes cross linking (Fig. 6). A linear interrelation between 
cross links and vinylidenefluoride |content was found (Fig. 7). At the 

same time, however, also destruction occurs, which manifests itself by 
decreasing viscosity (Fig. 8). The authors draw the conclusion that in 

the fluorine copolymer the same reactions occur during irradiation as in 
polyethylene: loosening of C-H bonds accompanied by the formation of free 
radicals and free hydrogen atoms, which either form compounds with 
neighboring H, F, or Cl atoms under the formation of double bonds and Ho, ; 
HF, or HCl, or take such atoms away fron another polymer chain under the X 
formation of a further free radical.| The recombination of the free 

radicals leads to cross linking. With increasing copolymer content, the 
number of double bonds increases. There are 8 figures and 8 references: 

5 Soviet, 1 US, 1 French, and 1 British. : 
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ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova 
(Physicochemical Institute imeni L. Ya. Karpov) 


SUBMITTED : November 26, 1959 
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The Effect of Metal Oxides on Structural $/190 60/002/012/001/019 
Changes in Fluorinated Rubber (upolymers B017/B055 
Caused by Ionizing Radiation and High Temperatures 


quantities of calcium oxide was found to increase polymer strength. The 
change in 8 yners containing varying 

amounts of calci 1. The viscosity 

of methyl-ethyl ketone 50 after ir- 
radiation. The infrared spectra of fluor pe CK -32 

(SKF-32) before and after irradiation, with and without calcium oxide, are 
shown in Figs. 5,6, and 7. A considerable number of conjugate double bonds 

of the type -CH=CCl-, and OH and HF, groups were found to form in the De 


presence of metal oxides. Metai oxides prevent the formation of volatile 
compounds during irradiation, since they react with these compounds. 
Calcium and magnesium oxide bind volatile compounds which form on heating 
fluorinated polymers to 200°C under pressure. The infrared spectra of 
fluorinated polymers before and after heating under pressure to 200°C, 
with and without admixture of calcium oxide are given in Fig. 8 In the 
jrradiation of fluorinated polymers, the metal oxides act as acceptors 
for hy drogen-fluoride and hydrogen-chloride compounds and for fluozine, 
chlorine, and hydrogen. There are 8 figures, 1 table, and 11 referencess 
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The Effect of Metal Oxides on Structural 3/190 60/002/012/001/019 
Changes in Fluorinated Rubber Copolymers BO17/B055 
Caused by Ionizing Radiation and High Temperatures 


5 Soviet, 3 US, and 3 British. 

ASSOCIATION: Nauchno-issledovatel'skiy institut rezinovoy promyshlennosti 
(Scientific Research Institute of the Rubber Industry). 
Fiziko-khimicheskiy institut im. L. Ya. Karpova 
(Physicochemical Institute imeni L. Ya. Karpov) 


SUBMITTED: May 11, 1960 
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ALISINOV, F003 MULTAN. Gg SLOVOIOTOVs NA. 
Unsaturated phosphonic acids, Report No. 22: Addition of 
phosphorus pentachloride to isopropenylacetylene. Izv. Ali 
SSSR. Otd. khimenmeuk no. 1:64-71 Ja '41. (:GRA 14:2) 


1. Institut cienontoorganicheskikh soyedinenty aN SSS? i 
Fizikokhimichoskiy institut im. L.Ya. Karpova, 
(Butenyne) (Phosphorus chloride) 
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Infra-red spectra of some derivatives... 5 /062/6+ /000/001/006/016 
B101/B220 


ing to deformation vibrations of the CH group at the C=C bond confirm the — 
existence of vinyl groups in IV and of vinyitdene groups in I, II, II. 

The shift of these bands in Ii is also attributed to the neighboring 
chlorine atom. In relation <o IV where the phosphorus group 18 not 
conjugated with the C=C group, frequency in V is reduced by 40 em™!. Since 
however, the P=O0 group, due to its different configuration, cannot be 
located in the same plane as the C=C group, this effect is attributed to 

the phosphorus atom. In the esters VII to 1X, a similarity with the 

spectra of pentadiene and isoprene was found in the range 


1640-1585 ea?) which is attributed to the corresponding bands of 
symmetrical and antisymmetrical vibrations of the conjugate double bonds. 
The band shift is attributed to the neighboring phosphorus atom. All 
compounds show intensive bands in the range 1250-1270 cm 3 these bands 
correspond to the P=0bomni,andin the case of acid chlorides, they are shifted 
by 20 em™1 toward higher frequencies, owing to the action of the chlorine 
atoms. The intensive doublet bands 1060-1000 cm™' are attributed to 
vibrations of the 0-C bond in the P-O-C groups. There are 3 figures, 

1 table, and 10 references: % Soviet-bloc and 8 non-Soviet-bloc. 
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ASSOCIATION: Piziko-khimicheskiy institut im. L. Ya. Karpova 
(Physicochemical Institute imeni L. Ya. Karpov). 
Institut elementoorganicheskikh soyedineniy Akademii nauk 
SSSR (Institute of Elemental-organic Compounds, Academy 


of Sciences USSR) 


. SUBMITTED: July 23, 1959 
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*p—c 
np P-O0-C 
90 u, 750 
25 
790 #, 740 
710 ¢ 
800 x, 750 ¢ 


800 n, 740 & 


70 ¢ 
740 w 


800 wu, 7 


(980 1) ee 


He oSuapyxen | 790 4, 720 ¢ 


SoH npa C—C 
888 ¢ 
910 « 

+34 HANOMCHHKA 

Yyrtx Nonoc 
(864) ee 


“3 
ap 


Legend to the table: 1) substance; 2) within the group; 3) diethyl ester 


of (2-methyl-butyl-2)-4-phosphinic es 4) diethyl ester of (3-chlorine 


2-me thyl-butene-2)-4-phosphinic acid; 5) chloride of Heirs 2-methyl- 
putene-2)-4-phosphinic acid} 6) di-n-propyl ester of 3-chlorine-butene- 
2)-4-phosphinic acid; 7) chloride of vinyl phosphinic acid} 8) diethyl 
ester of vinyl phosphinic acid; 9) diethyl ester of (butadiene-2, 4-4- 
phosphinic acids 10) di-n-propyl ester of (butadiene-2, 4)-4-phosphinic 
acid; 11) diethyl ester of (2-methyl butadiene-2,4)-4-phosphinic acids 

414 = very intensive; lf = intensive; © * mean intensity; *“! = low inten- 
sity. 
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3/190/61 /003/002/004/012 
yy 0% B130/B202 


AUTHORS: Slovokhotova, N. Aes Il'icheva, Z. F., Kargin, V. A. 
TITLE: Effect of fast electrons on the structure of polystyrene 
PERIODICAL: Vysokomolekulyarnyye soyedineniya, v- 3, no. 2,1 iG 


TEXT: By means of spectroscopic studies the authors attempted to explain te 
character of the structural changes in polystyrene on irradiation with fast 
electrons. The polystyrene films were irradiated in the vacuum (1074 mn Hg) 
at room temperature in a 200 kv electron accelerator tube. The electron 
spectra and the infrared spectra were taken by means of mC9-4 (SF-4) spec- 
trometer and anH-800 (N-800) spectrophotometer, respectively. The authors 
studied specimens of amorphous polystyrene (1) with a molecular weight of 
600,000 and 1,300,000, and isotactic crystalline polystyrene (II). To re- 
move the monomeric and low-molecular fractions, polystyrene was precipitated 
several times from a toluene solution by means of methyl alcohol. For the 
complete removal of the solvent the films were dried in high vacuum. The 
infrared spectrum of non-irradiated (II) essentially differs from that of 
non-irradiated (I). After the irradiation of (II) changes are observed in 
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3/190/61 /003/002/004/012 
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the spectrum which indicate an amorphization of the crystalline polystyrene. 
Instead of the doublet in the range 1050-1083 cm™ a band appears at is 
1070 cm7!, the maximum at 917 em”! ig shifted to 906 cm-’, the maximum at 
562 em-! is shifted towards lower frequencies; besides, the intensity is re- 
duced. Amorphization of isotactic polystyrene on irradiation | — s 
djatinct@y appears at the point where the 917 em7! band is shifted. On, 
irradiation of polystyrene with doses higher than 2500 Mrad the contour of 
the spectrum strongly changes at the highly intense 700 em”! band and at the 
weak 840 cm~’ band. This indicates that double bonds of the type RAC = CHR 
and cis-RCH = RHC are formed in the polymer. Hence, the process of cross- 
linking can be explained by the scheme of L. A. Wall and D. W. Brown (see 
below). According to this scheme the hydrogen released by the rupture of 
the CH bond of the main chain hydrogenates the neighboring ring of the 
phenyl molecule under formation of 4 cyclohexadiene ring with double bonds 
and cross-linking of the neighboring molecules. Conjugate systems with 
double bonds are formed in the main chain of polystyrene. Ye. I. Pokrovskiy 
and M. V. Vol'kenshteyn are mentioned. There are 5 figures, 1 table, and 
12 references: 5 Soviet-bloc and 7 non-Soviet-bloc. The 3 references to 
English language publications read as follows: L. A. Wall, D. W. Brown, 
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Lasal o 2 
J» Phys. Chem., 61, 129% 1957; C. J. Liang, S- algae Laer ie » 27s 
= ites u. Le Mellurry, ¥- Thornton, Anal. Chem., 24, om 


SUBITTED: June 14, 1960 


S + ht 
Legend to Fig. 1: infrared spectra a) atactic SOL Er ea taecne igor ae 
1.300 000, d = 45 n);4) isotactic polystyrene, a = 30 ae carrie 
peas (molecular weight 600,000, da = 45 py) not ries ated: 
irradiated: dashed lines y) transmissivity of lig! 
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AUTHORS: Slovokhotova, N. Ass Sadovskaya, G:. K.. Kargin, V. A 


TITLE: Effect of fast electrons upen the polyethylene tavyhthalate 
structure 


PSRICDICAL: Vysokomolekulyarnyye soyedineniya, 7. 3, no 4, (961, 
515-520 


TEXT: It was the aim of the present study to clarify whether, in the case 
of tonizing irradiation of polyethylene terephthaiate (PETP) 1) cross linking 
(according to A Charlesty, Nature, 171, 167, 1953); 2) destruction (accord- 
ing to EB Little, Nature, 173, 650, 1954 and A. Toid, Nature, 174, 613, 1954) 
occur, or it 3) both processes take place. The studies were made on 5-25 x 
thick PET! films, crientated by rolling. The sample was irradiated by means 
sf a 200.1." accelerator at 1074 mm He, and roon tenperature Structural 
shange was recorded by means of an - -800 (11-600) infrared spectrophotometer, 
the electren spectra were recorded by means of an Ch-4 (SF-4) spectrophoto- 
meter, Furthermore, the solubility of the irradiated polymer sganpleg was 
examined in o-chlorophenol. The following papers are discussed: D. Grime, 
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Effect of B101/B20 


J. Ward (Trans. Faraday Soc-+ Dds 959, 1959), W- W Daniels, K. E. Kits6n, 

(j Polymer Sci , 33, 161, 1958), A. Miyake, (J, Polymer Sci., 38, $79, 1959), 
and © Z. Lian., S Krimm, (J. Molec. Spectroscopy, 3, 5544 1958). From the 
fact that the bread band with maxima at 1470 and 1445 cm” of irradiated 
PETE changes after irradiation, with the 1445 em’ band intensity increasing. 
the 1476 ca7! band, however, vanishing, or being greatly weakened, it is 

ee. tinded that the group a a a cl ale over from the tran3- into 


the gauche configuration with part of the radiation enersy bein,: transformed 
into oscillation energy: The fact, that, after ony hour of heating to 140%, 
the intensity of the bands corresponding to the crystalline structure and 
the trana-contiguration increases somewhat, indicates the reversibility of 
the transformation, and a few cross-linkines. The o.nviderable shift of the 
boundary of absolute absorption in the el. tren spect:t toward great wave 
lengths (Fic. 2), as well as the cceurrencs ff charact.:istie bandsin the 


IR spectrum proves the formaticn fF emin ute pobyyt: : systems, The 
P i ay 


solubility of PEPP in oechlorghen.] decreased from 7 2 t5) ahen the radia 
- doge was increased from 250 te 5. Mrad. 4 time, the cayabilh 


of gswaling in o-chlorophenc? increased from ast oof s. ace rdinely, 
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besides cross linking, also destruction processes occur. The ener y ior 
these two processes is higher than that required for the croca linking of 
styrene. The isomerization observed in individual sections of the polyner 
chuin indicates that the energy transfer is accompanied by a deformation 
wave. There are 2 figures and 12 references: 4 Soviet-vloe and 8 non-Sovi- 
et vloc. The references to English language publications are given in the 
text of abstract. 


ASSCCIATION: Piziko-khinicheskiy institut im. L. Ya. Karpova 
(Physicochemical Institute in. L. Ya- Karpov) 


SULGIWE IED: June 30; 1960 
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of a polyethylene terephthalate [iin (ad = 25 »)- 


Electron eer icrediated with 2000 Mrad. 


1) unirradiated; 
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Infrared spectra of polymers with conjuga L 
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Golidsnteyn, I. P-, Favz2., ". Kn. Slevekhotova, HN. A. 

DS te ee 
Gur'yanova, Ye. Ne, Viktorova. i Me. 379 Kocheshkov, 
Corresponding Member AS USSR 


TITLE: Complexes of diphenyl etnylere Rith tin tetrachicride and 
organo -tin chlorides 


PERIODICAL: Anademiya nauk SSSR. Dekiadv, ‘Vo 


TEXT: The authors studied compiexes cf agyumerris 


is explained with the formation of r-Gompiexeg witr moncmers ewi¢heut ever 
clarifying the nature of these complexes. Tree anthers studied then by (A) 
infrared spectra, (B) electron spectra, and (C} aie:ectris colarizaticn. 

In previous papers ig. P. Golidshteyn e% ale, Ref. 4: DAN, 136, No. 5 
(soé1)) it had oeen found oy method (C) that the mentioned compounds formed 
a series according %9 their capability ef formins sompiexea with dioxane: 


with SnClyy CcH.SnCis, and (CpH.},SnC1 5. Tre catalytic activity X 


Snoi, 7 CglgSnCl sD (CHa) ,SnC1- The authera tried to find out ahether or 
: ma 4 © 
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not this series wag also maintained in complexes 
following systema were studied: (a) Sncl, + DPE, & 


(:) (4-H,_) 55061, + DPE, (d) SnC1, + DPE +DPE-dimer, 4 


+ DPE-dimer. (A) The spectra were taken with a gpiit-team spectrcphctometer 
11-900 (N-000) with fluorite cuvetted and Taflon tncertions (20). The 
mixtures were prepared in an airtight chamver is ary nitrogen and filled 
into cuvettes. SeCly and CgH,SnCl, én DPE give ereen aclutions aicth an 
absorption band 510 mu and an intengive absergticr fb 500 ma. (3) The 
electron spectra were taken with an £O-4 (SF-4) op?7 hnetometer in 
benzene aclution. Results cf (A). as compared wit! sneotra of pure 
DPE, tne spectra of systems (a) and (ob) show consi able changes: (1) 

The bands cf the region 1612, 1420-17400, and ‘335 sm‘ disappear, the 
intensity of the band 1578 em7? decreases atrongiy Trey are all connected 
with the ,double bond in the molecule of diphesy: ethylere The band 

1615 cm” belongs to the stretching vibraticns cf the f= Cdouble bond whcse 
frequency is reduced owing to the conjuncticn aith phenyl rings. The bar.ds 
1400 and 1330 em-! belong to the deformation, vibrations of the methylene 
group cn tne double bond. The band 1578 cm bcelcngs to tre vibrations of 
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the phenyl ring. Its intensity increases strongly due to the interaction 
nith the conjugate double tonds. (2) New tands appear in the regions 
1376, 1250, and 1220 cm7'. (3) The band 1605 om! of the benzene ring 
vibration is slightly shifted, and its intensity increases. Besides, the 
authors measured the spectrum of the solution of the DPE dimer in DPE ‘o 
prove that the above-mentioned changes (1)-(3) are net connected with the 
appearance of the dimer in the atcve systema Pris spectrum shows two 
additional bands whichareabsent in the spectrun of the monomer. The band 
1665 cm-' belongs to the stretching vibrations cf the C=mCtond in the 
dimer. The band 1285 cm! possibly belongs to the CH defcrmation vibra- 
tions on the double bond. None of these tc bands arpeers in the spectra 
of systems (a) and (b). The authors acnaider this fuct as a sroof that the 
changes (1)-(3) in the infrared spectra are not cauged by the dimer but by 
the intermediates of the interaction of DPE sith the tin halides Further 
spectral data suggest that the dimer also forms wcmplexes with SnCl, and 


Cen snCl 


5 3" (C) The authors measured the dipole noment of DPE in benzene 


solution with excess SnCl 4, and cntuined the value 1D. Thus, it lies by 
0.7-0.9Dhigher than the dipole moment in penzene. For thege reasons, the 


card 3/5 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410009-4" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410009-4 


133,/004/013/025 
Complexes of dipnenyl ethylene with tin.. 


authors think that the band 480 ma (contrary to statements made by 
A. G Evans et al. (see belew)) cannct be exsiained a:th cartoniua ions. 
the absorption band in the region “10 mp may be ascribed to the n-complex. 
According to A. N. Terenin et al. (Ref. 10: Optika 1 spektroskopiya, 3, 
480 (1957)3 Izv. AN SSSR, OKhN, 1958, 1!C0)}, the frequency of tre valency 
formation decreases by 115-195 em-! in the complex fcrmation from cyclo- 
hexane and SnCl,; besides, absorption bands appear in the regicn 1400-1340 
and 1200 ees The band 1525 cm aa in sygtems (d) ani ie is ascribed to 
the reduced (by 140 com7') frequency cf Mig Ras SOUe ef fjouble bond in the 
n-complex of the dimer with the tin halides. In aat to systems (a) 
and (b), the authors nad not found any ma eatusds. a formation of 
n-complexes in system (c). The solutions of the latter in benzene are 
goloriess, and no changes were observed ir their infrared spectrum as 
compared with the spectra of components. Thus, the authors proved that the 
above-mentioned order was algo maintained in the cuse cf complexes with 


monomers. They conclude that C-H.SnCl , car, also be a4 catalyst for the 


rik 


polymerization of olefins whereas thio cannct be expected for (C,H, ),SnCl, 


There are 3 figureg, 1 table, and 10 refcrences: 5 Sovich-bice and 5 non- 
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Soviet-bloc. The 4 references to Eralish-languace publications read as 
follows: Ref. 1: P. H. Plesh, Caticnic Polimerisaticn and Related 
Comolexes, London, 1953; Ref. 6: N. Shanpard, D. M. Simpson, Quart. Rev., 
6, 1 (1352); Ref. 8: A. G. Evans et al., J. Chem. Soc., 2975, 1957, 105; 
13956, 27573 1955, 1524; Ref. 9: 3. E. Ccates, L. E. Suncu, J. Chen. Scoa., 
1342, 567. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. fa. Karpova (Physico- 
chemical Institute iment L. Ya. Karvev} 


SUBMITTED: December 23, 1960 
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AUTHORS + _Slovokhotova, M—A., Koritskiy, A. Te, Buben, 4X. Yaey 
Bibikov, V. V. and Rudnaya, G. V. 


TITLE: The action of fast electrons on polyethylene at low ten- 
peratures : 


SOURCE: Trudy LI Vsesoyuznogo soveshchaniya po radiatsionnoy khi-: 
mii. Kd. by Le. 5s Polak. Moscow, Izd-vo AN SSSR, 1962, 
531-555 


EXT: The aim of this work was to determine whether the double 

bonds found in irradiated polyethylene (PE) form directly during 3 
irradintion, or whether they arise from secondary radical inter- ¥ 
actions. Low- and high-pressure PE was irradiated with 1.6 Mev wv 
electrons, in liquid or gaseous No» and the specimens were examined 


by ir spectroscopy. Trans-vinylene-ty pe bonds formed when high- 


pressure PE was irradiated with a dose of 206 Mrad (966 em™' band), 
both at -196 and +50°C, with gimilar energy yields, showing that 
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such double bonds rurm by direct interaction of PE with the elec~ 
trons. In liquiu N. irradiation or the same PS with 200 Mrad also 


increased the proportion of vinyl-type bonds (909 m7! band), by a 
factor of 6 in relation to unirradiated P&. The proportion of vi- 
nyl bonds in low-pressure PI deerensed for doses up to 25 tirad, 

and then increased; the development of unsaturation was less pro- 
nounced 2t higher temperatures, Such bonds are both formed (direct—- 
ly) and destroyed in irradiated PE. The destructive process pre- 
dominates at higher temperatures owing partly to the increased mo- 
bility of polymeric chains, but it is also connected vith energy 
transfer processes during irradiation. Both types of PE exhibited 


a 985 om7) band when irradiated with doses of 300 Hrad, in liquid 
N, and after warming up to 26, 50 and 120°C over a period of 5 


minutes. This band indicates the appearance of conjugated double 


bonds. The 944 ea band, corresponding to allyl radicals, was also 
observed. This band was only stable below -100°C in high pressure 
_-PE and disappeared rapidly on warming to 50°C; in low-pressure PE 
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the same band vas stable uy to 100°. This difference is explained 
by the hiysher crystallinity of low-pressure PE. Additions of ben- 
wene or toluene considerably reduced the intensity of this band, 
owing to the participition of additive molecules in energy transfer 
processes; the same lovering effect was observed with respect to 
the conjugated double bonds. There are 4 figures. 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR: Fiziko-khimi- 
cheykiy institut im. L. Ya. Karpova (Institute of 


Chemical Physics, AS USSR; Physico-Chemical Institute 
im. L. Ya. Karpov) 


as 
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AUTHORS: Nikashina, V. Avy Slovokhotova, N. 4- and Senyavin, M. M. 


TITLE 3 Rudiochemical stability of some ion-exchange resins ; 

SOURCE: ‘Trudy II Vsesoyuznogo soveshchaniya po radiatsionnoy khi- ., 
mii. Ed. by L. 5. Polak. Moscow, Izd-vo AN SSSR, 1962, i 
596-602 . ‘ 


EXT: The stability of cationites Ky-4,K 2, KE, CEL, PF (KU-1, 
KU=-2, KB-4, SBS, Rey and of anionites 243°4), AB-16 (EDE-10, AV- 
16) was studied, since previously published data, obtained under 
dirfering conditions, are incomplete and sometimes contradictory. 
The methods were those used earlier (ZbNKh, 3, 104 (1958); Nauch- 
nyye doklady vysshey shkoly, khimiya i khim. tekhnologiya, 4, 76 
(1958); Khim. promyshl., 7, 19 (1959)). The present and some pre- 
viously published results are collected in 4 tuble, showing that 
in general the exchange capacity decreased on irradiation. Ionites 
containing SO,H groups were the most and those containing COOH the 


—least stable. The change in exchange capacity in sulfonated cation- 
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ites is ascribed toa change in the chemical nature and to the 
splitting off of 503H groups. The main products of the latter pro- 


cess are an unidentified sulfonic acid and H,50, - Sulfuric acid was 


actually demonstrated by paper chromatographic and ir spectroscopic 
methods. Changes in the relative swelling capacity on irradiation 
(evidence for the formation or destruction of bonds) sho.ed that 

. cross-linking was jnduced mainly in resins containing aromatic 
groups, whilst aliphatic Lonites (the anionites, KB-4 and 3BS) un- 
derwent breaxdown. Thus in KU-2 the swelling cayacity was reduced 
as a result of increased cross-linking; this was demonstrated by ir 
spectroscopy and tests with KU-2 containing .various amounts of di- 
vinylbenzene (i.e. cross-linked to various degrees). The mechanism 
of cross-linking is as yet unknown. It is concluded that sulfonated 
cationites are relatively the most stable. Cationite KU-2 is recom- 
mended for technological utilization. There are 5 figures and 2 
tables. The most important English-language reference is: V. A. Ni- 
kashina, A. Kh. Breger, M. M. Senyavin and A. V. Gordiyevskty, 
Inter. J. Appl. Rad. and Isotopes, 4, 201, (1959). 
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ASSOCIATION: Institut geokhimii i analiticheskoy khimii AN SSSR 
im. V. I. Vernadskogo; Piziko-khimicheskiy institut 
im. L. Ya. Karpova (Institute of Geochemistry and 
Analytical Chemistry AS USSR im. V. I. Vernadskiy; 
Physico-Chemical Institute im. L. Ya. Karpov) 
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NOVIKOV, A.S.; GALIL-OGLY, F.A.; SLOVOKHOTOVA, NsA.; DYAMAYEVA, T.N.; 
KARGIN, V.A. 


Vulcanization of fluorine-—containing copolymers with polyamines 
with the use of infrared spectroscopy. Vysokom. soed. 4 
no.12:1799=1805 D '&2. (MIRA 15:12) 


1. Nauchno-issledovatel'skiy institut rezinovoy promyshlennosti. 
(Fluorine compounds) 
(Polymers) (Vulcanization) 
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SLOVOKHOT OVA, MA. 


Novi 


AUTHONG Evitko, Se Me, Perekalin,g Ve Ve, Viailtyova, Ve Ney 
Hohovich, Tre ve, ant jlovaxhotava, te Ae 
‘ . : 


Synthesia ant atructure of nitrobutilione decktyathves 
ECRLGOICAL: Akadestya nauk SSOR. Doxbady, 46 155, no. fy V2, FAS 447 


"la: Gume nitrobutwtiene ant nitraainobutations derivatives were 
synthagized, ani their atructure wis exanined, in order to establian tho 
effect of the chemical structure of rnitralkenss and nltralkenedlencs upon 
their polynerisnabillty. The reaction sehean indicates the dyntheals course 
aa well aus tho products obtrined. Tnis ia the first case of a Cechaia 
contensation with aalsnie acti aldehyia. A ketinino - enanino tautomarinon 
cin he dianissed for products of tho Knoevenagel] conlencatioa. It w23 not 
posnible to alkylate nor to noylnta tha anino noi nitraminobutaiienss, Tha 
gpatinl structuroa of aompounia IT to X% (soe dingsna) «no exaninad by Raman 
speotra and by mensuring the dipole ronents. II and I% (compound LV in 
not indiosted in the diagran; ite atructure fo the anne ng tha’ of 
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intrnwleeniar Uo bonis; the ottcu provp ts tn eiseporaition with reepoet 

to the aying proup. Gonpounts Vo- VITE to not pose ass plane atrocture, 
The nitra group (at the Cat bent) es well oo the wine Dhdens gestive (4% the 
Sedo hund of the butslhene grouping) are defleete?d here, The H bent: are 
alsa acanenut thereby, eaich rasults in an dbeplecesent of the fully 
syanstric vioration cand of the nttro group teaard shorbtes wavelensths 

Ut. © 1550). IX exhibits a high dipole moment (7.5 Uj), snitch t4 ecppained 
by assuaing a structure in which the dipole momenta cf the txo nitrile 
groups aid. A characteristic of the Raman spectra of nitrastaobutaiienes 
gag foun! to be the splitting of tha fully synzetric vibration of the nitro 
group, ehien may be caused by the intrenolecular IT bonis or the Ferat 
resonince. then exsaining the concentration depentence no reitatrihution 
of intensities #as observed, Hence, the splitting eannst he cauned by 
intermolecular H bonds. The intensity of the nitro-group bania 13 
conaiderobly higher in aronatic derivatives (1¥.1:140) than in aliphatic oneo 
(VIl112). This cirounstance indicates the inclusion of an arnantic ring in 


the conjugation through the ozino group. The low intonoity of double hont ; 
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oy ates Ri otructure ees 


vibratrcg du ecplained by the waveenaing effeat of the Eo ring upan tha 

denuvie vend, ihe vibrational imtenaithed tn dontie bond antl antiagcactrie 
nCgi, are relativeiy high fer if and & (£42 Qu and JO, Ks 2G ond 19 2 45 
respeetively). Evidently, a conjucation in IX, that involves allo - ' stron 
f - vlectron3, is of greater wivantare from the enecey vieovzsoint than 

souli be a conjugation, wherein only the EH ring participates. In &, by 
contrast, the posaibllity thet aa H ring may fora ia lacking altozethor, 
There are 1 table ani 9 réferencear 4 Joviet and | non-Soviet. The 
reference to the Enylish-lanruace publiention reads as follows: Db. Hathuay, 
ue. Fleft, @rans. #farad. Soc., 45, 618 (1949). 


AGWOCLATIONs Fizikoekhinicheskly inotitut in. Le Yu. Karpova 
(Physicochemical Institute iment L. fe. Karpov) 


PRESENTADs Geptember 13, 1961, by WU. Ie Kabachnik, Academtaian 


SUSAITT EDs Septeaber 11, 1961 
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GOL'DSHTEYN. I.P.; IL'ICHEVA, Z.F.; SLOVOKHOTOVA, N.A.s GUR'YANOVA, Yo.N.; 
KOCHESHKOV, %.A. 


hane 
troscopic investigation of complexes formed by thiop 

Seat ipens with tin tetrachloride. Dokl.AN SSSR 144 no.d: 
788791 Je '62, (MIRA 15:5) 


1. Fiziko-khimicheskiy institut is. L.Ya.Karpova, 2. Chlen- 
korrespondent AN SSSR (for Kocheshkov) . 
(Thiophene—-Spectra) (Tin chlorides) 
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Beg ten 


Slovokhotova, Ne Ary ‘Koritekiy, Ae Te, g 
en, Ne Ya5e, Bibikov, ¥. Ve, Ilticheva, 2- 


Rudnaya, G. V. 


AUTHOR’ 


TITLE: Effect of fast electrons on polyethylene at low temperatures. 


I. Double bonds in irradiated polyethylene 
ya, Ve Sy NO» 4, 1963, 568-574 © 


TEXT: High-density polyethylene (PE), , low-density PE, and PE obtained by 
radiation polymerization, were irradiated with 4.6 Mev electrons in liquid 
or gaseous N,. The aose was varied from 25 to 300 rad. The IR spectra 
were studied from -196 to + 50°c. The intensity of the 966 em”! band. 
proved to be independent of the nature of the PE and of the temperature. 
Hence it is concluded that the trans-vinylene bonds form in the primary 


jrradiation act. On the contrary, the 909 cm”’ band characteristic of 
vinyl bonds was with 200 Mrad and at -196°C six times as large and at 
-50°C only 295 times as large 4s in nonirradiated PE. With doses below 


25 Mrad the jnitial concentration of vinyl groups decreased, whereas with 
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PERIODICAL: Vysokomolekulyarnyye soyedineni 
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s/190/63/005/004/015/020 
Effect of fast electrons ONneeces B101/B220 


higher doses it increased. Thus irradiation induces the formation as 
well as the disappearance of vinyl double bonds, the disappearance being 
favored by higher temperatures. From the experimental fact that the 
n/N, ratio of the trans-vinylene to the vinyl groups is 18 for PE ob- 


tained by radiation polymerization, but 14 with high-density PE, it is 
assumed that tho most probable process is a migration of onergy and the 
formation of vinyl groups by the H atoms aplitting off from two 
neighboring C atoms at the end of the molecular chain. There are 

3 figures and 1 table. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico-~ 
Chemical‘ Institute imeni L. Ya. Karpov) 


SUBMITTED: Octobor 11, 1961 
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AUTHORS: Slovokhotova, N> A+, Koritskiy, A» Te, Kargin, Vids 
Buben, N. Ya, fhicheva, Ze Fe 


TITLE: Effect of fast electrons on polyethylene at low temperatures. 
II. Conjugated double bonds and allyl radicals in irradiated 


polyethylene 
PERIODICAL: Vysokomolekulyarnyye soyedineniya, Ve 5, no- 4,1963, 575-580 


TEXT: The IR and epr spectra of jrradiated polyethylene werg studied. 
Resultet. (1) Irradiation with more than 50 Mrad induces the formation of 
conjugated double bonds which are characterized by the 985 cm7! band. 

(2) At low temperatures allyl groups form which are characterized by the 


944 Peg pand detected also in the epr spectrum. (3) When benzene or Tae 
toluene were admixed to the’ polyethylene the yield in allyl radicals and 
conjugated bonds was reduced. A protective action of the benzene ring 
owing to charge migration is assumed. There are 4 figures. 


ASSOCIATION: Piziko-khimicheskiy institut im» L. Ya. Karpova (Physico- 
Coed tl2 chemical Institute imeni L. Ya. Karpov) 
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SLOVOKHOTOVA, W.A.; FAYZI, N.Aw; GEMLYANGKIY, N.N.; PANOV, Ye.M.; 
KOCHESHKOV, K.A. 


Structure of some organotin salts of carboxylic acids, Zhur. 
ob. khim. 33 no.8:2610-2613 Ag '63. (MIRA 16:11) 
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ae ‘eahtsroveneres 
| 3106/3106 : 


zemlyanskiy, Ne Ney Panovs Yoo Mey Slovokhotova, Ne Ar, 
Shamagina, 0. P., Kooheahkov, Ke Ac» Corres} nding Menber 
AS USSR ; : 


ae reactive end groups 
PERIODICAL: Akademiya nauk SSSR. Doklady, v- 149, no. 2, 1963, 312 - 315 


TEXT; It was found in earlier work (K- A. Kocheshkow et al. Isv. AN SSSR, 
OKhN, 1961, no. 12, 2255) that the hydrolysis of the tin salts of organic 
acids with a definite quantity of water in the presence of diaso alkanes 
proceeds acoording to the equation ; 


2R,Sn(OO0CCH; ), + 2CH,N, + HO —+-0H,000-Sn(R),08n(R),00CCH, + 2CH ,COOCH,+2N, 


TITLEs Stepwise formation of compounds with a stannoxane bond and | . 
\ 
| 
| 
i 
| 
| 


, 


This process makes it possible to obtain linear compounds with active end 
groups. It is shown here how, by varying the quantity of water and diazo | 
methane, it is possible to terminate the progression of reactions 

monomer —-* dimer ——» tetramer ~~» octamer ——»hexadecamer at any stage. 
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| 5/020/63/149/002/015/028 
Stepwise formation of compounds... B108/B 186 
The infrared spectra of the compounds with a stannoxane bond were exanined,| 
the moleoular weight, the temperatures of boiling, melting, and decomposi- | 
tion were determined. At slightly increased temperatures (40 = 45° C) it 
is possible to obtain stannoxanes also of higher molecular weight. There | 
are 1 figure and 1 table. 

¢ 


ASSOCIATION: Fiziko-khimicheakiy inatitut im. L. Ya. Karpova (Physico- 
ohemiéal Institute imeni L. Ya. Karpov) 


SUBMITTED: November 22, 1962 _ 
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aa Bracco yyeSo (en) /aan(ey ac Rano . ; 
ACCESSION NR; AT4049856 $/0000/64 /000/000/0160/0165 re t 

4 


AUTHOR: Novikov, As So; GalileCgly*, F. Ass Slovokhotove, N Ass Cyumayeva, Te He 


Pe eect kimmel BAL EHF 


-| ; : 7] oe 
TITLE: Investigation Of the viteententtan of fluor ol h Schiff bases ; 
.+ by the method of infrared spectroscopy . 


- 


“Aource: Khimicheskiye svoystva | modifikatslya pollmerov (Chemical Properties and t dies 
| the modification of polymers); sbornik statey. Moscow, izd-vo Nauka, 1964, 160-165 { ae 


‘~ TOPIC TAGS: fluorocopolymer, vulcanization, Infrared spectroscopy, vulcanizing 
| agent, rubber aging, Schiff base, hexafluoropropylene copolymer, vinylidene , 
' fluoride copolymer wd 


4 


oe a, 3 
j ABSTRACT, Structural changes in a copolyn Nor hexafluoropropylene and vinylidene ae ee 
cary ree fie 


de \during vulcanization with § ases were Investigated by the mathod of . 

' Infrared spectroscopy. The copolymer was press-vulcanized at 100-200C for 30 min. 
. In addigion, rubbers were aged In a thermostat with air circulation at 200¢ for 48 
; firs. The nature of the structural changes was judged from changes Jn the Infrared 
f absorption spectra, measured with an [KS-I4 Jnstrument using NaCl and LIF prisas. 
. The vulcanizig agent was bls-benzalhexamethylenediamine. Vulcantzation at 70< 

120C wasj accompanied by a decrease In Intensity of absorption ‘at 1655 cae! which. | 
ls, characteristic for valence oscillations of the >CeN-bonds, and by an Increase 


* es 
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a <a 
—Iw intensity of absorption at 1705 cm-l; “after vulcanization, there were no abe. 
sorption bands characteristic for: ->CaN=bonds ,° mite, absorption at 1705 cm-! was ; 
much more Intensive. Addition of Hg0 during.vul£ani eon at 150C does not change . 
the nature of the spectrum in the range “Sk tsp 800 em""s; however, at 200C, a 
braad intensive band was observed ik the regiag. of "7620-1640 em=!, which pertains 
to conjugated double bondg.4” Sie ‘fol oging vuleanf zation mechanism Is suggested: «= /§ 
1) Partial hydrolysis of- ‘the’ Séhi Ff base der the’ influence of moisture; 2) Re- ole 
action of hexamet hy | enedi amine with the fludracdpolymer with the formation of oy & 
_ double bonds In the ‘polymer; 3) Addition of thé. Schiff base to the double bonds 
of the fluorocopolymer, which leads to the cross-linking pf the polymer chains 
along” ‘two possibje paths: (a) addition of: bis=benzal hexamethy!enedi amine to tne- 
dividual double bonds’. In,the copolymer, oF-.(b adit on of bis-benzalhexamethy!~ j 
enediamine to the, system ‘of conjugated douli| “bonds ‘Jin the chain. The Increased , 
stabi lity of rubbers vulcanized with. Schiff tases, dompared with hexamethylene= = = 
diamine, Is explained by the geeater thermostabLi it of transverse bonds of the 
C-N type in comparison*with cot. Orig: art. has: 3 figures, | table and h 
chanical equations: ; eT. Gite Se ~ 


os ee aay re | 
: assaciarioti? Flatporiguntchesit Institut. tm Ls Ya. Karpova (hystcoxthent cel 


Instl tute)" 


me: ea om 
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‘L 19759-65  EPA(s)-2/EWT(m)/EPF(c)/EPR/SHP(4)/T  Pe-l/Pr-/Pa-h/Pt-10 SSD/BSD/ 
TIWL/APGC(b)/ESD(gs)/ESD(t) WH/RM/MLK ; 
ACCESSION NR: AT4049863 §/0000/64/000/000/0237/0242 ~ 


‘ 


AUTHOR: Slovokhotova, N. A., M v,M. A., Kargin, V. A. - at ' 


TITLE: A study of the thermal W@gradation of polypropylene 


SOURCF: Khimicheskiye svoystva i modifikatsiya polimerov (Chemical properties and the 
modification of polymers); sbornik statcy. Moscow, Izd-vo Nauka, 1964, 237-242 = — 


TOPIC ‘TAGS: polypropylene, polypropylene thermal degradation, infrared spectroscopy, 
disproportionation, free radical 


etn LO Ss le al Aa RENE OIL ES EP CTO OY ET TT 


-.BSTRACT: Infrared spectroscopy of the decomposition products of isotactic and 
amorjnous commercial polypropylene at temperatures up to 415C in sealed vessels or 
under continuous removal and recovery of the volatile products indicated that the initial 
decomposition involves the formation of vinyl groups and of propyl radicals on the 
terminals of chain segments, with disproportionation of the free radicals formed during 
the structural breakdown. Secondary reactions hetween the polymer and its products also 
occurred in the sealed tubes, characterized by the appearance of numerous conjugated — - 


double bond‘bystems. X-ray analysis of the first (heavy) fraction of volatile decomposi- 
~—Ion productd showed characteristics related to the  -modification of crystalline poly- 


propylene. Thus, the thermal process does not destroy the stereoregular and spiral 


Cara 
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L 19759-65 
ACCESSION NR: AT4049863 


configurations completely. The first fraction, obtained in 45 min. at 405C, comprised arene 
of all the volatile products of the amorphous polymer and 71% of all volatile products 

of the isotactic polymer. Intensive bands at 1156 and 975 cm-l, which are characteristics 
of the spiral configuration of the polymer chain, were detected in the first fraction, as | 
well as in the second of three fractions obtained in increasing order of volatility. The 
results indicate that a single turn of the spiral chain may produce the 1156 and 975 em-1 
bands. "The authors thank Yu. A. Zubov for preparing the roentgenograms." Orig. art. 
nas: 1 table, 2 figures and 2 chemical equations. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physicochemical : 
Institute) ; 


SUBMITTED: 25Feb63 ENCL:; 00 SUB CODE: MT,OC 


NO REF SOV: 002 OTHER: 013 
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aE ee ge ee fe) : ad 
+ EMAC DochPesca/euiete nan (w)/eWP(S)/EEC(t)/T/RED(D)-3/EWA(R)/ 
“ACCESSION NR: ARSO12259 Dae eer eee ee ! 


SOURCE: Ref. ch. Fictka, Abe. 30258 B | 
AUTHOR: Sadovekaya, G. K.; Slovokhotova, N. A.; Vasil'yev, 1. A.: Kerein. Ve Ae | y 


| : ; l 
| TITLE: Use of infrared spectroscopy to study the effect of fast electrons on i oe 


_ CITED SOURCE: Tr. Komis. pd spektroskopii. AN SSSR, vyp. 1, 1964, 483-487 


TOPIC TAGS: molecular spectroscopy, electron paramagnetic resonance, electron 
bombardment, polyami 


TRANSLATION: _Kaprop, enant, pelargon and undecane were bombarded with fast 
electrons and their infrared spectra studied. Changes were observed in the 
confirmation of the chains and the formation of double bonds In the 980 ca-! 
band and of ion radicals in the 2150 cm~! band were also observed. The data was 
compared with measurements from the electron parasagnetic resonance fspectra. The | 
mechanism for processes that occur in the irradiation of polyamides e proposed. © 
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| E6u6 9565 BHIT(m)/EFF (c)/SEP(n)~2/EWP(3)/SwA(n)/sWA(1) _ GG/RM 
pACCEE STOR NR: ARS012288 lade hiaakkahny 


: ? y 42, FD )- 
SOURCE: Ref. zh. Fizika, Abs. 3D607 ‘9 f ee gh 
| wa ut? Hid ot >. 
| AUTHOR: Yegorova, Z. us 3 Slovokhotova, Ni A.; Leshchenko, $: S.; Karpov, V. be; - 
| Finkel', EB. Es Mitrofanova, . Vv. fa 2 
; eermnamua 


6 ag 
i TITLE: Spectral investigation of changes caused lonizing radiation in polyethy- 


ae stab lized by tin dibutyl ce as, hea 


4 
| erred Source: Tr. Komis. po spektroskopii, AN SSSR, vyp. 1, 1964, 503-510 
; UY 5 5~ 


| TOPIC TAGS: polyethylene, antioxidant additive, spectrographic analysis, fonizing - 


| irradiation, ir spectrum 


 aRUATEG: It is found that the addition of tip dibutyl maleate reduces the oxi- 
| dation rate of polyethylene during thermal agingl nd when it is subjected to foniz~ 
| ing radiation in air. A shift in the carboxyl ion band in the infrared spectrum | - 

| from 1615 cm! for untreated polyethylene with tin dibutyl maleate to 1595 cm! af- 
ter irradiation in a vacuum indicates that the polymer radical is joined to the tin]: 
i to form a trialkyl tin salt. This is used as a basis to explain the antioxi- 
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TITLE: Effect of jonizsing radiation ‘on the structure of polypropylene 
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SOURCE: Vy'sokomolek. soyedin., v. 6, ho. 4, 1964, 608-614, + 
TOPIC TAGS: polypropylene, irradiation, polymer, IR absorption, spectrophoton- 
ter , 


eter / N &00 spectréphotome . 


% \ 
ABSTRACT 3 ‘Fins of isotactic and commercial amorphous polypropylene were pre- 


pared by hot pressing, They were irradiated in a vacuun (10-4 mn) at 25 and 
~196°C by fast electrons from an acceleration tube (voltage of accelerating field 


= 200 kv) and by Co gamma rays, Infrared spectra of the initial and irradiated. e : 
Specimens were recorded on an N-800 spectrophotometer., Absorption bands at 890 : 


and 910 en” for irradiated Specimens correspond to the double bands Rr, and 7 

RCH=CH, . These banda are due to degradation of polypropylene through radiation, . . 

Banda in the 415-855 region and at 1665 en) correspond to ,>omoR bonds in the . oo 
a i ae ae : ce 
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irradiated polypropylene. The degredation of polypropylene during irradiation 
involves simultaneous rupture of the C-C and C-H bonds, with the formation of 
molecules containing propyl and vinylidene, The number of vinylidene double 
bonds observed in the spectrum depends markedly on the phase of the polymer and 
on the temperature of irradiation, The number in specimens irradiated at room 
temperature may be 2.5 times the number in specimens irradiated at -196C. The 
number in amorphous polypropylene may be 2,7 times the number for isotactic poly~ 
propylene (other factors being the sane), Electron paramagnetic resonance apec= 
tra show that heating irradiated specimens above SOC givas rise to free polyenes _ oes 
radicals, and this indicates that the double bond may migrate along the polymer -| | 
chain, The crosslinking of two double bonds leads to the appearance of lower 
frequency bands in the spectrum, Crosslinking with an unpaired electron probably 
lowers the oscillation frequency of the double bond alao. Increase in absorption | 


in the 1645 om~+ region may take place by double bond absorption in the allyl  j..:. 
radical, the oscillation frequency of which is lowered because of the cross-. sf -—-i 
linking of T-electrons of the double bond with an unpaired electron of the 
radical. Orig. art. hast 2 figures, 1 table, and 2 formulas. 

ASSOCIATION: Nauchno-issledovatel'skiy fiziko-khimicheskiy institut im, L. Ya. 
Karpova (Soientific Research Physico-chemical Institute) 
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TITLE: Thermal degradation’ of polyethylene a ee 

: 
SOURCE: vy *sokomolekulyarny*yé soyedinenlya, V« 6, no. ll, 1964, a 
1974-1979 


TOPIC TAGS: polyethylene, low pressure polyethylene, high pressure ~~ 
polyethylene, polyethylene thermal degradation, polyethylene pyrolysis, 
thermal degradation mechanism , 


ABSTRACT: To resolve a controversy over the mechanism of the pyrolysis. 
of polyethylene, thermal degradation of high- and Low~pressure poly- | 
ethylene (HPPE and LPPE) at 325—415C was investigated under vacuum 
in a closed system, and with the removal of volatiles from the reaction. 
space. The method of pyrolysis was described previously. The molecule 
weights of the starting and end products were calculated; those of tue 
volatile fractions were determined cryoscopically. An IR spectral 
analysis of the degradation products showed that when the reaction is 
carried out in the closed system at 360C and higher, secondary reactions 
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Structure of compounds with a stannoxane bond studied by means 
of dipole moments and infrared spectra. Dokl. AN SSSR 156 no. 
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korrespondent AN SSSR (for Kocheskhov). 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410009-4" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410009-4 


zt 


KLAUZEN, MeAgg OIMELGTA, LeF.5 SLUVOKEOTOVA y Robey red. 


f[Atins of the infrared spectra of rubbers and of some 
ineredients of cubber compounds] Atlas infrakrasnykh 
opek troy kauchuzoy i nexotorykh ingredientov rezinovykh 
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‘ SOURCE: Plasticheskiye massy, 00. 9, 1365, 6-12 


TOPIC TAGS: antioxidant additive, polyethylene, antirad edditive, gamma 
radiation, radiation effect 7) 


ABSTRACT: The following industriel clea fee introduced into polyethyless 
in amounts of 2, 5, and 102: 2,2'-mathylenebdis ‘4omethy1-6-tert-butylphenol) 5 

4,4' cmothylenebis(2-methy1-6-tert-butylphenol) 32 ,2'-methylenebie(4-ethy1-6-tert~ 
butylphenol) ; N-Le2propyl-N' -pheny1-p-phenylenedianine (noncx ZA) 
(6-tert-butyl-m-cresol) ; 4 ,4'-thiobie(2-tert-butyl-s-cresol) ; phosphite of P24 
(P-24 baing a phenol-styrene condensation product); aad di-B-napathyl-p- paenylees- 
diamine, The polyethylens samples vere then irradiated, kept in air thermostated |. 
at 150 end 2000, for various periods of time, and costed fer relative elengation 


and tensile strength. The compounds were found to have a stabi 
Cord_1/2. : 
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TITLE: Study of processes taking place in the course of rediation-induced herfening 
of various types of unsaturated condensation resins 


‘SOURCE: Plasticheskiye massy, no. 6, 1965, 16-23 


-~ POPTC TAGS: radiation icasaral unsaturated resin, resin structure, cclvuee etruc- 
ture, thermal hardening | 


ABSTRACT: A number of various unsaturated resins were hardened by exposure to ra- 
Afation frosi a Co®° source. Doses of 0.5—-50 Mrad were used. The irradiation vas | . 
. -eonducted.in air. Parallel hardening by thermal treatment was undertaken for com- | 
-:}parisqn:purposes. All the resins investigated can be divided into two categories: 
--+those-which ere hardened by relatively small doses of radiation (0.5—8 Mrad), and 
~ [those which are not. The first category consists of unsaturated polyester resins, ie 
isuch as diethylene glycol maleinate phthalate and polyesters with teste al metha- |. 
1 erylete groups, .end the s¢cond:.category,>of such resins es ethyleneglycol ualeinate, 


; spony resins, seins, prenol-formsleire resin, 3 and epoxy-phenolic resin. - The .etructure of 
ee ee 
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the hardened amples was studied by observing their infrared absorption spectra. 
Conclusions mude vere based on measurements of IR bends associated with carbon— 
carbon double bonds, eneone groups, ether and ester functions, carbonyl, and other 
groups. It was found that wisaturated polyester resins harden most easily under 

the influence of radiation. Both thermal end rediation-induced hardening of un- - 
saturated polyester resins depend on the reaction of double bonds in the resin. 
While irradiation of the phenol-formaldehyde resin (novolac type) solution in fur- : . 
furol involves a reaction of furfurol with the diene function of the resin, thermal! — 
hardening of the sane resin probably depends on the reaction of furfurol7vith Fe fh 
carbonyl groups end concurrent polymerization of furfurol. Orig. ert. hes: 7 fig-' 
ures. ; : - ‘ : ; ; ‘ {vs} ; - 

wo, F 
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i. Fizikeo-knimichsskiy institut imeni Karpova. 
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TITLE : Investigation of the effect of fast ‘electrons on the ottlcture of poly(vinyl, 
: chloride) 64.55 
| 


(SOURCE: Vysokomolekulyarnyye soyedineniya, v. 7, no. 8, 1965, 1306-1309 


t 


TOPIC TAGS: polyvinyl chloride, conlugated polymer, IR analysis, ionizing radiation, 


;polymer structure 
. uy, 


\ 
ABSTRACT: The effect of ionizing radiation on the structure of poly(vinyl chloride) 
has been studied by IR tpectrostopy. Irradiation was carried out in vacuum at 20C 


or -196C with fast electrons from an electron accelerator source with 400—600 Mrad 
doses. It was found that ie tale caused: 1) dehydrochlorination to form isolated 


or conjugated vinylene double 2) break of the backbone to form end-group pod 
‘The nature of the. 


{double bonds and methyl groups, and §) aromatic system formation. 
structural changes depended on the irradiation temperature. _For example, 1 irradiation 


‘ ti eure ro 
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ORG: _Pnysical Chemistry Institute im. L. Ya. Karpov (Fiziko-khimicheskiy institut ) 


' TITLE: Spectroscopic investigations of a complex'lof natural rubber with titanium 


tetrachloride 


| SOURCE: Atl SSSR. Doklady, v. 164, no. 3, 1965, 581-583 


JOPIC TAGS: spectroscopy, natural rubber, titanium compound, cyclization, spectro~ 
photometer, ir spectrum, chloride 


ABSTRACT: It 4s known thet under the effect of titanium tetrachloride cycli- 
gation of rubbers takes place. The present study wes undertaken to elucidate the. 
nature of the intermediate products in this process. Nature] rubber (NR) wee 
used for the investigations, treated with boiling acetone for 24 hours, ond then .. 
reprecipitated with methanol froma benzene solution. For measurement of i 
infrared spectra oe NR fils 0.004 em thick was prepared from benzene solution in 
the center of a KBr disc. After careful drying of the fils under high vacuum, 
severel drops of T1iCl,, were deposited on it. The bright-orange product then 
‘formed wae covered with a second KBr disc, after which its infrered spectrus ves . 

4mumediately measured on a UR-10 epectrophotometer. All the operations with TiC), 

and the filling of cuvettes were cerried out in a hermetic chesber in dry 

argon. Infrered spectre of the AR / TiCl, system differed substantially frou 
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PHASE I BOOK EXPLOITATION SOV/5574 
Akademiya nauk SSSR. Astronomicheskiy sovet, 


Byulleten' stantsiy opticheskogo nablyudeniya iskusstvennykh 
sputnikov Zemli. no. 7 (17) (Bulletin of the Stations for 
Optical Observation of Artificial Earth Satellites. No. 7 
(17) Moscow, 1960. 16 p. 500 copies printed. 


Sponsoring Agency: Astronomicheskiy sovet Akademii nauk SSSR. 


Reap. Ed.: G. A. Leykin; Ed.: D. Ye. Shchegolev; Secretary: 
O. A. Severnaya. 


PURPOSE : This bulletin is intended for sclentista and engineers 
concerned with optical tracking of artificial satellites. 


COVERAGE: The bulletin contains four articles concerned with the 
orbital elements of the Soviet artificial satellites 1958 5, 
and 195862 (Sputnik III and its carrier rocket). No personal-~ 
ities are mentioned, There are 6 references: Soviet and 
2 English. 
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Bulletin of the Stations (Cont.) Sov/5574 


Batrakov, Yu. V. (Institut teoreticheskoy astronomi AN S8SR -- 
Institute of Theozetical Astronomy of the Academy of Sciences 
of the USSR]. Preliminary Orbital Elements of the Third Soviet 
Artificial Satellite (1958 o2 ) 


Batrakov, Yu. V., and A. S. Sochilina [Institute of Theoretical 
Astronomy of the Academy of Sciences of the USSR]. Moticn of 
the Carrier Rocket of the Third Soviet Artificial Satellite 
(19586, ) and the Magnitude of the Oblateness of the Earth 


Yerpylev, N. P. [Astronomicheskiy sovet AN SSSR -=— Astronomic 
Council of the Academy of Sciences of the USSR]. On the Elements 
of the Orbit of the Carrier Rocket of the Third Soviet Artifi- 
cial Satellite (19585, ) Obtained From Photographic Observa~ 
tions 
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TOL'SKAYA, V.A.3 TSITOVICH, V.V. 


Brief report of the Astronomical Council of the Academy of 

Sciences of the U.S.S.R. on visual and photographic observations 

of artifical earth satellites in 1957-1959. Biul. sta, opt. 

nab). isk, sput. Zem, no. 631-33 '60. (MIRA 14:2) 
(Artificial satellites--Tracking) 
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| SLOVOKLUTOVE, NLP. 


Semparison of different systems of orbital elements of the 
third Soviet artificial earth satellite (19580 2). Biul. 
sta, opt. nabl. isk. sput. Zem. no. 7:14~[28] 160. 

(MIFA 14:2) 


1. Astronomicheskiy sovet AN SSSR. 
(Atrificia] satellites—Tracking) 
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VV 
The Fourth Artificial satellite in Fligh* 
PERIODICAL: Priroda, 1960, No. 9, P- 14 


TEXT: the USSR has 4 network of about 90 optical stations and observatories 


for keeping track of spuiniks. Visual observation 15 col sith the AT~-1 
(aAT~-1) astronomical s+elLescope fitted with 4 -om diameter _t+¢€ with an.11° field 
of vision. Some stations use the Kiev’or Zorkiy. lumen. caneras Accurate photo- 
graphic observation 1s effected with the special HAGA -3¢/25 (WAPA-38/25)° amera 
fitted with a 1O-cm diameter 1 ? 2,5 lens. This is presently used at 29 obser~ 
yation stations. + t et AN SSSR (Astronomic Council of the 
Academy of Sciences, tth observation stations 4a~ 
Observation receive free equipment 
USSR) and in return send 
and the Astronomic Council. Tne 
results of the observations ar pulletin "Rezul’ tary nablyu~ 
deniya sovetskikh IS2" (Results of Observation of Soviet Artificial Earth Satel- 
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3/026/60/000/009/006/010 
The Fourth Artificial Satellite in Flight A166/A029 


lites), More than 25.000 observations from Soviet, and 14,000 from foreign 
stations were received on the third Soviet sputnik. Up to July 1, 4,000 ob- 
servations from Soviet, and 2,000 from foreign stations had been received on the 
fourth sputnik, The results are processed at a computing center and used for 
sclentific research and to forecast the visibility of tne sputniks. The change 
in the sputnik’s orbit is, used to estimate the flattening of the earth, its gra- 


vitational’ field and the* Gensity of the upper layers of the atmosphere, Observa- 


tions show that the density of the atmosphere is probably linked to the solar \Y 
activity and to whether or not the atmosphere is at that time tlluminated, From 
May 19, successful observations have been made of the fourth sputnik, its carrier 
rocket and hermetic cabin. Up to 6 cther weaker objects, connected with the de- 
tachmen*t of the hermetic cabin, have also been observed, On July 18 the space 
ship completed 1,000 orbits of the earth. On July 17 the carrier rocket of the 
fourth sputnik entered the denser layers of the earth’s a “mosphere during its 
1019%h orbit and burnt up. The fourth sputnik and its cabin continue to orbit, 
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Conference of representatives of socialist countries on 
problems involving the observation of artificial earth 
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7 AeGESSION NR: Am'5004153 |. g/3126/63/000/002/0003/0009. 


AUTHOR: Slowochotowa, N. P. (Slovokhotova, N- P.) . / 


eRe NST SRR NRPS HE ert 
Co 


" saprp: Study of the correlation between the orbit evolution’ and solar activity’ = 


cies Nablyvileniye iskusstvennykh sputnikov Zemli, no. 2, 1963. Warsaw, PAN, 
' 1963, 3-9 


satellite acceleration, solar radiation 


solar activity and acceleration of four satel- 
For this purpose fields 
of correlation are P ond characteristics | 
of solar activity /Kp = 10.7 


‘ em/. The dependence P ~ Ky appears to be clearer, 


perigee is in the shadow. The connection between 
noticeable. 


i 
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tee uae Masevich, A. G.} Slovoknotorss N. P. 


The third conference of representatives of the Committee on Multileteral - | 
the Academlea of Solences of socialistic comtries het: 
of Artificial Earth Faxes. bia, foscow, < 


\ 


SOURCE: Nablyuvdeniya iekusstvennykh sputnikoy Zemli, no. 2, 1963. Warsaw, PAN, = 
1963, 158-163 


, oe 7 ; 7 Y . : 7 
‘|NOPIC TAGS: artificial satellite, gatel Echo I satellite, Explorer 
; eatellite, Akuette satellite, NAFA 38/25 came = pices 


3 


-_ \yagrRACT: Countries participating were Bulgaria, Hungary, East Germany, Poland, 


Rumania, SSSR, and Czechoslovakia. A number of papers were presented in keeping 
with the recomsendation of the previous two conferences (Leningrad, Warsaw) to seek 


-" -liGiutiens of guedetio and geophysical problems by information on eatellites. The 


- {Kosmos computing center handled data on 77500 observations of 70 satellites and bos 
jrockete during the period from 1 October 1962 to 1 Ootober 1965. In 1965, 21 fies. 
jstations situated throughout the mareeerh ee participated in See uae So 

as ce, ae a the low satellites in order to etermin e perigee heigh or Seas doa 
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aoe uahenaciea changes in atmospherio density. This was the INTEROBS program, with 
-. Dr. I11 of Hungary as coordinator. Results were not ideal, the number of synchro- 
‘nous pairs not being as great as desired, but the possibilities of geodetic epplica-, . 
_' jtdon appear favorable. It was recommended that the INTEROBS program be continued, 
. that the Kosmos center furnish monthly forecasts of satellite visibility, that each | 
\station observe satellites during the first five seconds of each half minute, thet | 
‘other stations, in both eastern and western Europe, be invited to participate in the 
‘program of satellite observation. It was recomenjed that synchronous photographio | 


a Se 


‘observation be continued, particularly of Echo II}"that the nupber of atations te - 


ete 


increased to world-wide coverage in order to ta. It was urged |! 
ithat the time sarvice from radio station OMA in Czechoslovakia be used for timing of: ° 
laatellite observation in eastern Burope. More stations are oeing equipped with : 
‘modified NAFa-3a/25 cameras. The Zeiss has developed improved cameres for 
satellite observation. The first er of “Observations of Artificial Earth 
‘Satellites" has been published, giving the resulta of observation during 1957-62. 
‘The second number (1963) is being prepared by the Polish Academy. The Corman 
‘lAcademy will be responsible for the third number (1964), and the Czechoslovakian 
Academy for the fourth (1965). Kumbers for 1966 and 1967 are being planned. A ee 
bibliography on satellite observations is being prepared. In the main, the confer- 
jence recommended continued, improved, and expended work of the kind the member - 
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eemepeemeinen aes, ei a et eed em St A Moc 
Lene ne We err nee tin ee Sn men, 


e ‘etations are now performing. 
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SOURCE: Itef. zh. Issl. kosm. prostr. Otd. vyp., Abs. 10.62.89 


AUTHOR: Slovokhotova, N. PB. 


TITLE: Concerning the evolution of orbits ee acteeeties ak 
in connect:ion with the solar activ Ay 


CITED SOUNCE: Byul. st. optich. nablyudeniya iskusstv. eputnikov = 
Zemli, no. 35, 1962 (1963), 21-30 ae 


TOPIC TAGS: artificial earth satellite, solar activity, upper at= a 
mosphere, satellite orbit, satellite acceleration, solar radio 
emission 


TRANSLATION: An attempt is made ‘to explain the character of the de 
pendence of the connection between the change in the periods (ace. 
celeration) of an artificial satellite (meaning also the » density of 
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